Introduction
============

Parkinson's disease (PD) is the second most common neurodegenerative disorder of the central nervous system, is difficult to cure, no treatment is sufficiently effective,[@b1-ndt-13-881] and its incidence continues to increase with the aging global population. Currently, it is estimated that in Europe, there are over 1 million people diagnosed with PD, and globally about 5 million.[@b2-ndt-13-881] Considering the growing population of elderly people in Europe, it is forecast that the number of patients with PD will double by 2030, thus posing a serious challenge for the entire health care system.[@b3-ndt-13-881],[@b4-ndt-13-881]

An extensive loss of dopaminergic neurons in the substantia nigra of the midbrain, which plays a crucial role in the etiopathogenesis of the disease, leads to drastic dopamine deficiency in the striatum. Its deficiency is the cause of cardinal symptoms, such as resting tremor, bradykinesia, rigidity, muscle stiffness, postural instability, stooped posture of the body, and freezing gait. Additional symptoms of the disease include hyposmia (impaired sense of smell), gastrointestinal disorders, impaired mental function (depression, anxiety, psychosis), sleep disorders, and dysphagia.[@b5-ndt-13-881],[@b6-ndt-13-881]

Studies and meta-analyses have concluded that the cause of PD in the vast majority of cases (up to 90%) is not known.[@b1-ndt-13-881],[@b7-ndt-13-881],[@b8-ndt-13-881] In contrast, the underlying cause in 10% of cases has been confirmed to originate in genetic disorders, family history, toxic effects of exogenous and endogenous factors, exposure to pesticides, pollution, and improper lifestyle.

Studies have shown that PD undoubtedly leads to deterioration in quality of life in patients suffering from it, mainly due to the presence of a multitude of symptoms;[@b6-ndt-13-881],[@b9-ndt-13-881] therefore, currently it is a priority to carry out ongoing analyses of quality of life to monitor symptoms and applied treatment more efficiently, allocate financial resources properly to provide optimal patient care, and search for areas of deficit for improvement.[@b10-ndt-13-881]--[@b12-ndt-13-881] Analysis of factors that additionally affect quality of life in patients with PD will allow more effective measures to be taken, aimed at improving functioning in daily life and general quality of life.

The aim of this study was to assess the influence of selected variables on quality of life in people with idiopathic PD treated pharmacologically. The following hypotheses were formulated: appearance of symptoms of depression have a negative impact on assessment of quality of life;acceptance of the disease positively correlates with subjective assessment of quality of life;self-reliant persons better assess quality of life.

Materials and methods
=====================

The study involved 50 patients diagnosed with PD and treated only pharmacologically, being members of an association supporting people with PD. Inclusion criteria were confirmed diagnosis of PD based on medical records, age 40--90 years, and no diagnosis of depression before the diagnosis of PD. Exclusion criteria were secondary parkinsonism caused by organic disease or brain damage, no confirmed diagnosis of PD, and inability to fill out the survey form for mental reasons, eg, disorientation.

The majority of patients were male (52%), aged 61--70 years (48%), residents of cities with more than 100,000 inhabitants (42%), married (66%), with secondary education (52%), retired (60%), living together with the family (44%), and had been suffering from PD for 6--10 years (46%) ([Table 1](#t1-ndt-13-881){ref-type="table"}). All participants were informed of the study's purpose and course and the possibility of withdrawal from participation at every stage. The research project was approved by the Bioethics Committee of Wrocław Medical University (KB 534/2016). All procedures performed in studies involving human participants were in accordance with the ethical standards of the committee and with the 1964 Declaration of Helsinki and its later amendments or comparable ethical standards. Written informed consent was obtained from all individual participants included in the study.

The diagnostic survey method was applied for the purposes of this study, with the use of the authors' questionnaire and standardized questionnaires, ie, Parkinson's Disease Questionnaire (PDQ)-39,[@b13-ndt-13-881] Beck Depression Inventory (BDI),[@b14-ndt-13-881] Instrumental Activities of Daily Living (IADL) scale,[@b15-ndt-13-881] and Acceptance of Illness Scale (AIS).[@b16-ndt-13-881],[@b17-ndt-13-881]

The authors' questionnaire was a survey with questions about sociodemographic data (ie, age, sex, marital status, place of residence, education, professional activity, material status, managing household), duration of illness, type of medication administered due to PD, if a person had been treated for depression before the diagnosis of PD, and if a person had had any surgery to lessen the symptoms of PD.

The PDQ-9 is a versatile tool designed to assess the quality of life and health status of patients with PD. It consists of 39 parameters, arranged in eight scales of issues: mobility (ten items), activities of daily living (six items), emotional well-being (six items), stigma (four items), social support (three items), cognition (four items), communication (three items), and bodily discomfort (three items). Patients answering questions about potential problems had to indicate the frequency with which they experienced problems by selecting a response (scoring 0--4) on a scale of frequency: never (0), occasionally (1), sometimes (2), often (3), and always (4). Response scores range from 0 to 100. Lower scores reflect a good level of functioning, while higher scores reflect difficulties in functioning.[@b13-ndt-13-881],[@b18-ndt-13-881],[@b19-ndt-13-881]

The BDI is a screening scale used in the initial diagnosis of depression. The test consists of 21 items relating to different symptoms of depression and is a self-report measure. There are four variants of answers indicating the intensity of symptoms: 0, meaning no symptoms, up to 3 points, meaning very high intensity of a symptom. A respondent chooses the answer that best describes their current mental state. The level of depression is calculated from the sum of scores. The minimum total score is 0 and the maximum 63 points. In practice, scores above 50 points are not obtained, due to the fact that people with severe depression are not able to take the test. The following guidelines are used in interpreting the total score: 0--10, no depression or lower mood; 11--27, moderate depression; and 28 and above, severe depression.

The IADL scale is used to assess the functional capacity of respondents in complex activities of daily living. The following parameters are taken into account: ability to use the phone, reaching remote locations farther than usual walking distance, ability to do shopping and prepare a meal, doing housework independently (cleaning), "do-it-yourself" activities (repairing minor defects), taking medication as prescribed, and managing money. For each of the eight questions, a respondent has a choice of answer: without assistance (3), with a little help (2), and not able to do it (1). The first response indicates the independence/autonomy of a patient in carrying out required tasks in everyday life, the second suggests inability to perform these tasks without the help of other people, and the third indicates dependence on others. The maximum number of points is 24. The score is significant only in relation to a particular patient, and decline in score over time indicates a deterioration in general condition.

The AIS was adapted to Polish conditions by Juszczyński.[@b17-ndt-13-881] The AIS contains eight statements describing the consequences of the current state of health. In each response, a person evaluates their health on a 5-point scale, where 1 point means "strongly agree", 2 points "agree", 3 points "do not know", 4 points "do not agree", and 5 points "strongly disagree". A measure of disease acceptance is the sum of points obtained. A final score ranges from 8 to 40 points. Scores of 8--18 indicate a lack of acceptance of disease, 19--29 an average level of acceptance, and 30--40 acceptance of the health situation at a high level. The higher the score, the greater the acceptance of the disease, and thus better adaptation to the constraints imposed by the health situation and lower sense of psychological discomfort associated with the disease. Low scores indicating a lack of acceptance and adaptation to the disease can be manifested through negative emotions.

For all variables, the mean, median, extreme values, and standard deviation were calculated. For qualitative variables, incidence rates (percent) were calculated. The Shapiro--Wilk test was performed to assess the normality of distribution for the tested variables. Comparisons of results in terms of sociodemographic characteristics were performed using the Mann--Whitney *U* test, nonparametric Kruskal--Wallis analysis of variance, and multiple comparisons of mean ranks. Comparison of qualitative variables was performed using *χ*^2^ tests. Values of *P*\<0.05 were considered statistically significant. In addition, this defined the dependence between selected variables using Spearman's rank-correlation test. Data were analyzed with Statistica 12 (Statistica, Tulsa, OK, USA).

Results
=======

Functional capability assessment (IADL questionnaire)
-----------------------------------------------------

The study showed that the average assessment of functional capacity (IADL) in the study group was 17.94±4.04 (9--24). It was shown that three-quarters of respondents could independently use the phone, take medications, and manage finances. Unfortunately, only every third respondent could do housework or laundry independently. With a little help, every third respondent could prepare meals or go shopping for groceries on their own. In contrast, 10% of respondents were not able to reach places beyond a walking distance.

The study results demonstrated statistically significant differences concerning independence in performing activities of daily living with regard to education, marital status, professional activity, managing household, and duration of disease. It was observed that people with primary education (*P*=0.018), married (*P*=0.028), living on a disability pension (*P*=0.003), assisted in daily activities (*P*=0.008), and with disease duration over 10 years (*P*=0.034) had significantly lower autonomy in performing complex activities of daily living than other respondents. It was also shown that those who were more independent (who received a higher score on the IADL scale) were characterized by lower intensity of depressive symptoms (received lower scores on the BDI; *ρ*=−0.567, *P*=0) and were more likely to accept their disease (*r*=0.611, *P*=0) ([Figure 1](#f1-ndt-13-881){ref-type="fig"}).

Illness-acceptance assessment (AIS)
-----------------------------------

Analysis of data obtained through the AIS showed that the average score for the study group was 25.28±7.26. It was shown that 16% of respondents declared no disease acceptance, 22% a high level of disease acceptance, and 62% a moderate acceptance level. It was also shown that the level of acceptance of the disease correlated with occurrence of depressive symptoms (*ρ*=−0.567, *P*=0). This means that those who were likely to accept the disease were characterized by lower intensity of depressive symptoms.

Assessment of depressive symptoms (BDI)
---------------------------------------

The conducted studies showed that the average score of depression level in the study group was 13.58±9.289 (0--37). Analysis of the study material showed that 44% of people had no symptoms of depression, 48% were characterized by depression of moderate severity, and 8% had symptoms suggestive of severe depression. It was also shown that the occurrence of depressive symptoms in patients with PD was affected by marital status (*P*=0.019), professional activity (*P*=0.005), and disease duration (*P*=0). Widowed people receiving disability pension and suffering for over 10 years were significantly more often diagnosed with depression of moderate severity than others.

Quality-of-life assessment (PDQ-39)
-----------------------------------

The average score obtained on the PDQ-39 was 51.36. Detailed data on each domain are presented in [Table 2](#t2-ndt-13-881){ref-type="table"}. The results also showed the existence of a strong or very strong correlation between the independence level in performing complex activities of daily living and the domains of the questionnaire evaluating quality of life in patients with PD. This proved that people who were more self-reliant assessed quality of life better in each of the studied domains ([Table 3](#t3-ndt-13-881){ref-type="table"}).

Moreover, disease acceptance significantly affected quality of life among respondents. Correlations observed in four domains were moderate, and in two domains strong negative correlations between the results of the AIS and the PDQ-39 were observed. This means that people are more likely to accept the illness and the resulting difficulties and better assessed quality of life in the mobility domain (*ρ*=−0.544, *P*=0), activities of daily living (*ρ*=−0.464, *P*=0.001), family support (*ρ*=−0.385, *P*=0.006), cognitive function (*ρ*=−0.532, *P*=0), communication (*ρ*=−0.483, *P*=0), and bodily discomfort (*ρ*=−0.442, *P*=0.001).

Analysis of the study material also revealed the existence of the impact of depressive symptoms on quality of life in patients with PD. The occurrence of more severe depressive symptoms was associated with worse general quality of life and low quality of life in different domains ([Figure 2](#f2-ndt-13-881){ref-type="fig"}).

Discussion
==========

PD is characterized by a variety of symptoms that have a huge impact on the daily functioning of an affected person.[@b20-ndt-13-881] Therefore, one of the objectives in the treatment of PD should be to reduce the negative impact of symptoms on the daily functioning of patients, and thus also on their quality of life.[@b21-ndt-13-881] However, sometimes a properly applied therapy fails to improve quality of life in patients, due to other factors, eg, mental condition, economic status, acceptance level of the disease, and related limitations.

AIS data showed that the average score for the study group was 25.28±7.26. Similar results were obtained by Kurpas et al[@b22-ndt-13-881] among patients with neurological diseases and Kowalska et al[@b23-ndt-13-881] among elderly patients hospitalized in a rehabilitation center for chronic diseases of old age, ie, osteoarthritis and PD. Studies have also confirmed a statistically significant correlation between the functional status of elderly patients and stroke survivors and disease acceptance.[@b23-ndt-13-881],[@b24-ndt-13-881] Kowalska et al[@b24-ndt-13-881] also showed the existence of a stronger correlation between the severity of depressive symptoms and disease acceptance in stroke patients: more severe symptoms of depression were associated with poorer acceptance of the disease and its limitations, which was confirmed in this study.

In the present study, the average score obtained on the BDI was 13.58. Similar results have also been obtained by other authors.[@b25-ndt-13-881],[@b26-ndt-13-881] However, in Lorencowicz et al,[@b27-ndt-13-881] the average score on the BDI for the study group was significantly lower. Rana et al[@b28-ndt-13-881] showed that single patients suffering from PD more often experience depression than patients with PD who are married, which was also confirmed in our study. Seiler et al[@b29-ndt-13-881] showed that a satisfying relationship with a partner may reduce the risk of depression in patients with PD.

Our data showed that people with more severe depression had lower assessment of quality of life. Their functioning in particular domains was also worse. Numerous studies carried out in different countries have confirmed the relationship between depression and deterioration in quality of life in patients with PD.[@b25-ndt-13-881]--[@b27-ndt-13-881],[@b30-ndt-13-881]--[@b39-ndt-13-881] Our study results thus suggest that improvement in quality of life depends on early diagnosis and proper treatment of depression, which can result in reduction of certain somatic symptoms.[@b25-ndt-13-881],[@b26-ndt-13-881],[@b35-ndt-13-881]

One of the main symptoms of PD is a functional mobility disorder, which as the disease progresses affects functioning and performance of precise deliberate movements.[@b40-ndt-13-881],[@b41-ndt-13-881] People with PD have difficulty in daily functioning. The average score of functional capacity (IADL) was 17.94±4.04 (9--24), confirming the results of Lorencowicz et al.[@b27-ndt-13-881] The existence of a strong relation between the degree of functionality and quality of life in patients with PD was also confirmed.[@b26-ndt-13-881],[@b27-ndt-13-881],[@b37-ndt-13-881] People with worse functioning in daily life show low perception of quality of life. The influence of functional capacity on depressive symptoms was also demonstrated. The study confirmed that the underlying cause of the symptoms of depression is the loss of functional capacity.[@b27-ndt-13-881] Lawrence et al[@b35-ndt-13-881] suggested that the simultaneous occurrence of depression and reduced functional capacity affect deterioration in quality of life in patients with PD more than the occurrence of each variable separately. Therefore, they recommended applying cognitive behavioral therapy in the treatment of people with PD, which will allow them to accept their limitations and the assistance of others, and thus reduce stress and tension.

In the present study, we demonstrated that patients with PD provide the worst assessment in the domain of communications and mobility, and the average score obtained by respondents on the PDQ-39 was 51.36. Similar results were also obtained by Lorencowicz et al[@b27-ndt-13-881] in Poland, Tamás et al[@b42-ndt-13-881] in Hungary, Klepac et al[@b43-ndt-13-881] in Croatia, and Ziropađa et al[@b44-ndt-13-881] in Serbia. However, studies conducted in the US[@b45-ndt-13-881] and Australia[@b35-ndt-13-881],[@b46-ndt-13-881] revealed that the quality of life of their inhabitants with PD was definitely better, taking into account similar average age of patients and duration of disease. These differences may be associated with higher financial expenditure on health care in the US and Australia, as well as providing proper care for the chronically ill.

Limitations
===========

One of the limitations of our study was the small study group. A sample size of one association was too small for conclusions and generalizations to be representative of all patients. However, this may be a starting point for further research seeking variables significantly affecting quality of life in patients with PD.

Conclusion
==========

Factors such as depression, disease acceptance, and degree of functional capacity have a significant impact on subjective assessment of quality of life in patients with PD. The evaluation of these factors should be taken into account in the therapeutic process, to minimize their negative impact on quality of life in patients with PD.
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###### 

Characteristics of the study group

  Variables                                       Women (n=24)   Men (n=26)   *P*-value                                                        
  ----------------------------------------------- -------------- ------------ ----------- ----- ------ -------------- ------ ---- ----- ------ -----------------------------------------------------
  **Duration of illness**                         7.2            6.5          10          200   40.6   80.7           80     40   170   40.1   0.148[\*](#tfn1-ndt-13-881){ref-type="table-fn"}
  **Age, years**                                  64.7           67           47          75    7.2    67.4           67.5   54   85    8.9    0.4373[\*](#tfn1-ndt-13-881){ref-type="table-fn"}
  **Age group, years**                                                                                                                         0.3517[\*\*](#tfn2-ndt-13-881){ref-type="table-fn"}
  ≤60 (n=13)                                      n=7 (29.2%)                                          n=6 (23.1%)                             
  61--70 (n=24)                                   n=13 (54.2%)                                         n=11 (42.3%)                            
  ≥71 (n=13)                                      n=4 (16.6%)                                          n=9 (34.6%)                             
  **Place of residence**                                                                                                                       0.7797[\*\*](#tfn2-ndt-13-881){ref-type="table-fn"}
  Village or town up to 25,000 residents (n=12)   n=6 (25%)                                            n=6 (23%)                               
  City of 25,000--100,000 residents (n=17)        n=7 (29.2%)                                          n=10 (38.5%)                            
  City of over 100,000 residents (n=21)           n=11 (45.8%)                                         n=10 (38.5%)                            
  **Education**                                                                                                                                0.6175[\*\*](#tfn2-ndt-13-881){ref-type="table-fn"}
  Basic or vocational (n=6)                       n=4 (16.7%)                                          n=2 (7.7%)                              
  Secondary (n=26)                                n=12 (50%)                                           n=14 (53.9%)                            
  Higher (n=18)                                   n=8 (33.3%)                                          n=10 (38.5%)                            
  **Marital status**                                                                                                                           0.0019[\*\*](#tfn2-ndt-13-881){ref-type="table-fn"}
  Married/in relationship (n=33)                  n=10 (41.7%)                                         n=23 (88.5%)                            
  Widowed (n=8)                                   n=6 (25%)                                            n=2 (7.7%)                              
  Single/divorced (n=9)                           n=8 (33.3%)                                          n=1 (3.8%)                              
  **Professional activity**                                                                                                                    0.9699[\*\*](#tfn2-ndt-13-881){ref-type="table-fn"}
  Employed (n=9)                                  n=4 (17.4%)                                          n=5 (19.2%)                             
  Disability pension (n=10)                       n=5 (21.7%)                                          n=5 (19.2%)                             
  Retirement pension (n=30)                       n=14 (60.9%)                                         n=16 (61.6%)                            
  **Financial status**                                                                                                                         0.9895[\*\*](#tfn2-ndt-13-881){ref-type="table-fn"}
  Bad (n=6)                                       n=3 (12.5%)                                          n=3 (11.5%)                             
  Medium (n=29)                                   n=14 (58.3%)                                         n=15 (57.7%)                            
  Good (n=15)                                     n=7 (29.2%)                                          n=8 (30.8%)                             
  **Conducting a household**                                                                                                                   0.0509[\*\*](#tfn2-ndt-13-881){ref-type="table-fn"}
  Independently (n=8)                             n=7 (29.2%)                                          n=1 (3.9%)                              
  With a close friend (n=20)                      n=8 (33.3%)                                          n=12 (46.1%)                            
  With family (n=22)                              n=9 (37.5%)                                          n=13 (50%)                              

**Notes:**

Mann--Whitney *U* test,

*χ*^2^ test.

**Abbreviations:** max, maximum; min, minimum; SD, standard deviation.

###### 

PDQ-39 test results

  PDQ-39 domains               Mean ± SD       Median   Min--max
  ---------------------------- --------------- -------- ----------
  Mobility                     36.95±24.652    35       0--88
  Activities of daily living   34.16±24.947    31.25    0--100
  Emotional well-being         33.752±21.547   29.2     0--88
  Stigma                       32.9±24.582     31.3     0--94
  Social support               19.504±20.452   16.7     0--83
  Cognition                    29.894±20.684   25       0--81
  Communication                39.844±18.914   41.7     0--83
  Bodily discomfort            25.994±22.118   25       0--83

**Abbreviations:** PDQ, Parkinson's Disease Questionnaire; SD, standard deviation; min, minimum; max, maximum.

###### 

Correlations between PDQ-39 and IADL

  PDQ-39 domains               IADL     
  ---------------------------- -------- ---
  Mobility                     −0.880   0
  Activities of daily living   −0.698   0
  Emotional well-being         −0.528   0
  Stigma                       −0.509   0
  Social support               −0.561   0
  Cognition                    −0.547   0
  Communication                −0.639   0
  Bodily discomfort            −0.629   0

**Abbreviations:** PDQ, Parkinson's Disease Questionnaire; IADL, Instrumental Activities of Daily Living.
